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1.0 INTRODUCTION 

In 1988, the Department of Energy (DOE) was provided with federal funding to cost-share the 
design, construction, and operation of the Clean Coal Technology (CCf) projects. The intention of 
these projects is to demonstrate the feasibility and effectiveness of technologies capable of retrofitting 
or repowering existing coal-burning power plants so as to reduce air emissions of sulfur dioxide (SOz) 
and oxides of nitrogen (NO,). Under Round III of the CCT program, the Limestone Injection into 
the Furnace with Activation of Unreacted Calcium (LIFAC) project of LIFAC-North America 
(LIFAC NA) was chosen from among 48 other proposals to demonstrate its innovative technology 
to reduce SO, emissions, LIFAC NA was a joint venture between ICF Kaiser Engineers, Inc. (ICF 
Kaiser), located in Pittsburgh Pennsylvania, and Tampella Power based in Marietta, Georgia. The 
Richmond Power and Light (RP&L) Whitewater Valley Generating Station Unit #2 was the host 
for the LIFAC demonstration project. 

LIFAC NA, on behalf of RP&L, sought and received from Indiana Department of Environmental 
Management (IDEM) a variance to operate Unit #2 for the testing performed during the different 
project stages. The variance required specific compliance tests to be conducted at milestones 
identified in the variance. request. In addition to the compliance testing, the project also required 
supplemental monitoring to be performed. As defined by the Environmental Monitoring Plan (EMP) 
for the LIFAC project, the supplemental monitoring was performed to identify and characterire 
potential environmental and health impacts of the project, both on-site and off-site. Thii monitoring 
included, yet not limited to, measurement of processes, feedstocks, operating conditions, discharges, 
and ambient environmental conditions. This supplemental monitoring focused on the measurement 
of coal feedstocks, boiler and generator operating conditions, gaseous and particulate discharges, and 
solid and aqueous process by-products. Measurement of coal feedstocks included coal analysis and 
feed rate to boiler. Boiler and generator operating conditions were recorded on operator log sheets. 
Measured discharges included total particulate matter, nitrogen oxides (NO,), sulfur dioxide (SO&, 

carbon monoxide (CO), carbon dioxide (CO& and oxygen (02). Determinations of alkalinity, pH, 
sulfate content, and any quantities of specified metals, organic compounds, and volatile organic 
compounds (VOC) present in the process liquid and solid by-products were made. Tables l-l and 
1-2 provide a summary of the required compliance and supplemental monitoring required under the 
EMP. 

Compliance and supplemental monitoring in accordance with the EMP, was conducted on May 17, 
1994 during LIFAc’s operation (long-term) tests. As per the Test Plan, operations (long-term) 
testing will be performed after the optimization tests and the second set of parametric tests to 
determine the reliability and capability of the LIFAC process over long, continuous operation periods. 
This set of tests was performed continuously over 500 and SCICI hours. Although three different coals 
were to be tested during this period to evaluate LIFAc’s suitability for high sulfur Indiana coals, 
environmental monitoring was only conducted for coal #l. 

The second round of environmental monitoring, including compliance and supplemental monitoring, 
was conducted on August 16, 1994, during post-LIFAC testing in accordance with the Test Plan. As 
defined in the Test Plan post-LIFAC testing will be similar to baseline testing. Data will be gathered 
without the LIFAC system operating which, when compared with the baseline data, will yield 
evidence of the impacts LIFAC may have had on the host site’s boiler and associated subsystem. 
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TABLE l-1 

COMPLIANCE MONITORING 
EMP 

II Parameter Sample 
Sample Frequency 

and Duration 
Limit’ Sample Location 

(see Fiiure 2-l) 

GASEOUS EMISSIONS 

Daily 6.0 IbihIBtu 
9 - Breechingduct 
downstream of the 
I.D. fan* 

II Total Suspended 
Particulatea (TSP) 

I I I I 

9 - Breechingduct 
EPA Method 5’ 2iyC.M 0.22 Ib/MBtu downstream of the 

I.D. fan* 

Ammonia NH 

Grab 2 x Monthly 0.02 mg/l 6 - Weir at ponds 
ayatm ou1faU 

Zinc Grab 2 x Monthly 0.46 mg/l 6 _ Weir at pond 
system outfall 

Aluminum Grab 2 x Monthly 0.40 me/l 6 _ Weir at pond: 
system outfall 

Iron Grab 2 I Monthly 
6 - Weir at pond, 
S”Ptem autfall 

Total Polychlorinrtcd 
Biphenola (PCBs) 

Grab 
6 - Weir at ponds 
aystenl outfall 

’ Liiita for air emissions are basal on the LIFAC Variance to the draft boiler Operating Permits. Liiits for wa.ter 
dischargea are daily limits. 

* Complctc coal analysis is performed as part of the Tut Program. 
’ 40 CFR Part 60. 
’ Continuous Emissions Monitor. 
’ Opacity Limit rsviscd to 30% as per RP&L’a variance fmm IDBM. 

* Emissions teats can be conducted at the 250’ level on tbc stack when Unit Wl is not in operation. 
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TABLE 1-2 

SUPPLEMENTAL MONITORING 
EMP 

Parameter Sample Sample Frequency Range Sample Lucatko 
and Duration (see Film Z-1) 

GASEOUS EMISSIONS 

NO, EPA Method 7 D&E’ 
Continuous or 

01 IbiMBtu 9 - Bi-eahing-duct’ 
3lcondition downstream of the I.D. fa 

SO,= EPA Me&d, 6,6C or 8 
Codinuoua or 

O-6 Ib/MBtu 9 _ Breechiigduct’ 
3icondition downstream of the I.D. fa 

TSP EPA Mctbods l-5 
Continuous or 

O-l IblMBtu 9 - Brecchingducl’ 
Ywndition domstream of the I.D. fa 

PM10 EPA Method 201A 
Contitluous 0,;’ 9 - Brwhing-duct. 

3lcondition O-l IblMBtu 
downstream of the I.D. fs 

co, EPA Method 3 Conlinuous of 
3lcondition 

o-5oo Ib,MBlu 9 - B-h&duct* 
downstream of the I.D. fa 

co EPA M&cd IO 
Conlinuous or 

3lcondition 
0500 ppmv 9 - Bmchingduct* 

downstream of tbe I.D. fa 

AQUEOUS EFFLUENT 

Alkalinity EPA Me&cd 310.2 l/Condition mg cllco, 
6 - Weir at ponds system 

outfall 

SOLID WASTE AND BY-PRODUCT 

4 - LIFAC Ash 

ASTM Extraction3 
EPA ~c(h0d 9035 

4 - LIFAC Ash 

_ Ewnomizer Hopper 

EPA Method 8240 

EPA Me&d 9045 

’ 40 CFR Part 60 Appendix A. 
’ SO, monitoring will be performed as part of process monitoring. 
’ Annual book of ASTM standards. 

* Emissions tests can be conducted at the 250’ level on the stack when Unit #1 is not in operation. 
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2.0 TECHNOLOGY DESCRIPTION 

‘fhe LIFAC project involved the installation and testing of the LIFAC system on Unit #2, a 60 MW 
tangentially-fired, coal-burning boiler. A schematic of the system is included as Figure 2-1. LIFAC 
is a retrotit flue gas deaulfurization technology capable of reducing SO, emissions in the range of 75 
to 8.5 percent. The system utilised limestone injection and a unique activation reactor with a 
humidification process for effective SO, removal. The pulverised limestone was pneumatically 
injected into the upper regions of the furnace. Here, the calcium carbonate (CaCOs) in the 
limestone was broken down to form calcium oxide (CaO) and carbon dioxide (C02). A portion of 
the sulfur dioxide (S02) and sulfur trioxide (S03) present in the flue gas chemically reacted with the 
limestone constituents to form calcium compounds calcium sulphite (CaSOs) and calcium sulphate 
(CaS04). Subsequently, the flue gas, carrying along with it the calcium compounds and unreacted 
CaO, then continued to a unique piece of equipment known as the activation reactor, a cylindrically- 
shaped vertical tower located between the Unit #2 air preheater and the ESP. Further removal of 
the SO, was achieved by the humidification of the flue gas as it entered and passed through the 
activation reactor. The addition of the water mists in the reactor caused the remaining untreated 
CaO to form calcium hydroxide (CaOH). The calcium hydroxide then reacted with additional sulfur 
dioxide, nearly completing the removal process, The purpose of initiating reductions of SO, emissions 
is to minimise generation of acid rain, as SO, is a precursor to its occurrence. 

In addition to the boiler bottom ash and fly ash normally produced by coal combustion, there are 
other “new” by-products associated with the LIFAC system. The addition of limestone to the process 
and the subsequent reactions create a dry, powdery material referred to as LIFAC solid waste and 
by-product. Approximately 50 to 60 percent of the solid waste and by-product is collected by the ESP 
(and the ESP hoppers). The remainder of the waste exits as a powdery ash through hoppers at the 
bottom of the activation reactor. A small fraction of LIFAC solid waste and by-product may collect 
in the economiser ash hopper. Wastes captured by the EPS hopper and economiser hopper is 
collected using a dry mechanical exhauster system and transported to an off-site, permitted landtill. 
The carbon dioxide leaves with the flue gas in the stack emissions. 

There was no change to the amount of coal tired at the plant. Different varieties of coal were tested 
ranging from a high sulfur to a low sulfur bituminous coal. 

91001-52-B 4 
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3.0 LIFAC TEST PARAMmERS 

Environmental monitoring was conducted during operations (long-term) tests on May 17, 1994. 
Monitoring included compliance and supplemental emissions testing. With both units in operation, 
sampling was performed at the test portals located in the duct breeching, the point just prior to where 
exhaust from Unit #2 joins with Unit #l exhaust, downstream of the I.D. fan. Sootblowing was 
performed during one of the three PM teats conducted that day. 

Under supplemental monitoring ash samples were collected at the economizer hoppers, LIFAC 
bottom hoppers, ESP inlet and outlet hoppers, and boiler bottom ash disposal bin. Monitoring of 
the plant’s feedwater was also conducted since its incoming quality is believed to be impacting 
compliance with effluent criteria in accordance with RP&L’s NPDES Permit. Feedwater for the 
plant is either pumped from the river, or during dry seasons, is pumped from the local sanitary 
treatment plant’s effluent discharge. Feedwater during the May test was coming from the river. 

The boiler bottom ash discharge water was also sampled since it is believed that immediate impacts 
will not be seen at the pond outfall as a result of LIFAC operations due to the long residence time 
through the pond system. The team plans to utilise RP&L’s pond discharge monitoring analyses as 
required under their NPDES permit to identify any long-term trends after LIFAC has been running. 

LIFAC test parameters during the May 17, 1994 environmental monitoring are summarised in 
Table 3-l: 

TABLE 3-l 

OPERATIONS TESTING 
TEST PARAMEI-ERS 

I 0 
II 

Y@ 
I 

11, % Bypass ia the amount of flue Sea that ir bypassed wxnd the tractOr. 
m Recycle is when spent so&au from the ink4 ESP happen ir rccyclcd through LIFAC to improve sorbcnt utilizntian 

and increase SO, reduction. 

Post-LIFAC Testing 

On August 16, 1994, environmental monitoring was conducted during post-LIFAC testing. 
Compliance and supplemental tests were conducted each day including emissions testing. Since Units 
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#l and #2 were both in operation, emissions monitoring was conducted at the test portals located 
in the duct breeching located downstream of the I.D. fan. Sootblowing was performed during one 
of the three PM tests for that day. 

Ash samples were collected at the economizer hoppers, ESP inlet and outlet hoppers and the boiler 
bottom ash disposal bin. The sampling team also continued to monitor the feedwater to the plant 
which, at this time, was coming from the treatment plant’s effluent discharge, as well as the boiler 
bottom ash discharge water. 

LIFAC teat parameters during the August 16, 1994 environmental monitoring are summarized in 
Table 3-2: 

TABLE 3-2 

POST-LIFAC TESTING 
TEST PARAMETERS 

Baiter bad (MN’) 

Coal Quality - % S 
-So, Ib/MMBtu 

Liiwtonc ouditv 

August 16,199.l 

64.0 

2.20 
4.05 

II Cs/S Molar Ratio I - II 

II Reactor OutId. Temperature (‘F) 
(aoamach to satunrtion~ I - II 
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4.0 METHODOLOGIES 

The majority of the compliance and supplemental monitoring centered around the testing of 
particulate matter and gaseous parameters. The test programs utilized methodologies promulgated 
in 40 CFR 60, Appendix A, for the particulate matter and duct gas determinations necessary for the 
test program. EPA Methods 1, 2, 3A, and 4 were used for the determination of the sampling point 
locations, gas velocities and volumetric flow rates, gas molecular weight on a dry basis, and percent 
moisture content, respectively. Particulate matter was determined using EPA Method 5. Gas 
concentrations of NO,, SO,, and CO were determined utilizing EPA Methods 7E, 6C, and 10, 
respectively. PM,, was determined using EPA Method 20% Also, verification tests for absence 
of cyclonic flow was performed each of the May and August test days at the breech sampling location, 
in accordance with EPA Method 1, Section 2.5. 

Analyses of the solid and aqueous LIFAC by-products followed EPA methods and ASTM extraction 
methods. The specific EPA methods which were referenced are sited in the footnotes on the actual 
analytical results provided by Antech Ltd. attached in Appendix B. Total alkalinity of both the 
aqueous and solid samples were determined by EPA Method 310.2. Before the alkalinity of the solid 
samples could be measured, they were extracted using ASTM extraction methods. The remaining 
analyses of the solid wastes were performed using the following EPA Methods: pH, 9045; sulfate, 
9038 (using ASTM extraction method); metals, Toxicity Characteristics Leaching Procedures (TCLP) 
1311, 6010, 7470, and 7740; organic materials, TCLP 8260 and 8270; and VOC, TCLP 8260. 

91001-52-B 8 



5.0 RESULTS 

A summary of results for compliance and supplemental monitoring for particulate matter testing for 
LIFAc’s baseline, parametric and optimisation, and operations and post-LIFAC testing are presented 
in Tables 5-1 and 5-2. Table 5-1, Summary of Particulate Matter Test Data, includes pertinent 
process conditions such as power generation in units of megawatts (MW), coal feed rates (lb/Ix) and 
tiring rates (MBtWhr). It also includes correction to the particulate matter loading to account for 
sootblowing which IDEM required to be done during one of the three PM tests conducted on 
May 17, 1994 and August 1994. Table 5-2 provides a summary of gaseous emissions as required 
under supplemental monitoring. This table indicates a reduction in SO, for parametric and 
optimisation tests, however SO, was not measured during the operations testing. Detailed particulate 
matter test data and actual gaseous emission results are provided in Appendix A. For backup 
calculations, refer to the Baseline Monitoring Report tl) 
Optimization Report(*), 

(for baseline information), Parametric and 
and see Appendix A for tests conducted in May and August 1993. Coal data 

for the different testing events is summa&d in Table 5-3, with actual analysis provided in 
Appendix F. 

The particulate matter mass loadings summarized in Table 5-l are expressed in grains per dry 
standard cubic feet (gr/d.scf), pounds per hour (Ib/hr), and mass per heat input, expressed as pounds 
per million Btu (lb/MBtu). Mass emission per heat input was calculated using two different methods. 
The first method was based on actual process parameters such as coal feed rate to the boiler and coal 
heating value. The second method utilised EPA Method 19, also known as the F factor method. The 
following equation, extracted from the method, calculates a theoretical mass emission per heat input 
based on the Fd, which is the ratio of the gas volume of the products of combustion to the heat 
contents of the fuel (dependent on the type of coal), measured pollutant concentration, and the 
measured percent oxygen, with all variables being on a dry basis. 

E l F,, * Cd * (20.9/(20.9 - %0&J 

where E = Emission rate (Ib/MBtu) 
Fd = Oxygen-based F factor (dscf/MBtu), dry basis 

(9780 dscf/MBtu for bituminous coal) 
‘d = Pollutant concentration (lb/d&) 
%O,, = Percent oxygen (%), dry basis 

Detailed calculations using the F factor method can be found in the Baseline Monitoring Report(‘) 
(for baseline information), Parametric and Optimisation Report(*), and Appendix A for the 
operations and post-LIFAC testing. Stack gas conditions have been presented in the tables. Flow 
rates have ,been expressed in two different formats: actual cubic feet per minute (acfm) and dry 
standard cubic feet per minute (d&m). Other stack gas parameters such as temperature and percent 
moisture have also been included. Percent isokinetics have been calculated for each test run. The- 
percent isokinetic value represents a ratio of the gas velocity through the sampling probe nozzle to 
the gas velocity in the stack An isokinetic value is acceptable if it falls within the range of 90 to 110 
percent. All isokinetic values are within the acceptable limits. After review of the calibration data, 
all particulate matter sampling equipment was operated in accordance with EPA Methods 2 
through 5. Particulate matter emission calculations, analytical data, field data sheets, and equipment 

91001~2-B 9 
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calibrations can be found in the Baseline Monitoring Report 
and Optimization Report@), 

(If (for baseline information), Parametric 
and Appendices A, G, and H for the May and August testing. 

Also verification teats for absence of cyclonic flow was performed each test day during the May and 
August tests at the breeching sampling location, in accordance with EPA Method 1, Section 2.5. The 
location is acceptable if the average angle of rotation, as measured by the pilot tube, is less than 20 
degrees. The average angle of rotation for the May and August test days was less than 20 degrees, 
thus the sampling location was deemed acceptable. 

Table 5-l also summarizes the opacity measurements taken during the three PM test runs for each 
day. The opacity readings were read directly from RP&L’s opacity recorder. The opacities are 
averaged over six minute periods and are represented by the stepped blocks on the recorder chart. 
Copies of the opacity charts can be found in Appendix C for the operations tests and Appendix D 
for the post-LIFAC test, while averages for each individual test can be found in the Baseline 
Monitoring Report U) Parametric and Optimization Report(*), , and Appendix A for the operations 
and post-LIFAC testing. The high spikes on the chart are due to the periodic cleaning (rapping 
cycles) of the ESP collector plates. The action of rapping the collector plates produces a sudden 
spike on the opacity recorder which represents that instantaneous reading at that time. These 
rapping spikes are subsequently incorporated into the six minute averages. As shown on Table 5-2, 
the averaged opacity readings for all tests are below the variance limit of 40%. 

PM,, was determined employing EPA Method 201k PM,, results for the August 16 testing are 
provided in Table 5-2. (PM,, testing was not conducted during the May test.) Also there are no 
baseline PM,, results due to sampling equipment access difficulties with the test ports, which were 
too small for the PM,, test probe heads. This problem was corrected for subsequent testing. 

Analyses of the aqueous effluent and solid waste were conducted by Antech Ltd. in accordance with 
the EMP. The aqueous effluent sample was collected from the Boiler Bottom Ash Bin (sample 
location 6A) and from the plants incoming feed water. Based on the review of RP&L’s monthly 
monitoring data, the plant has had several exceedance of their 0.40 mg/l aluminum limit. They 
believed that the feedwater from the treatment plant (source during the August tests) could possibly 
be coming into the plant at an elevated level of aluminum, therefore impacting their discharge. 
However, based on our August analysis this does not appear to be the case. 

A summary of the aqueous samples are presented in Tables 5-9 and 5-10, with Antech’s actual 
analytical results located in Appendix B. 

Solid samples were collected from the following during the May 17 and August 16 testing: 

Sample Location Sample Location Description 

3 Economizer Ash Hopper 
4 Reactor Bottom Ash 

5A ESP Inlet Hopper 
5B ESP Outlet Hopper 
6B Boiler Bottom Ash Bin 

A summary of the analytical results for the solid samples are presented in Tables 5-4 through 5-8. 
A table was developed for each type of ash sampled to make the comparison of baseline results to 
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the parametric and optimization results and to the operations and post-LIFAC easier. Antech’s 
actual analytical results are located in Appendix B, along with a list of Regulatory Levels for TCLPs. 

During operations testing all metals in all five samples locations were below detectable limits. All 
metals under the post-LIFAC testing were below detectable limits except for the following: 

Sample Location Parameter/Level Regulatory Limit 

Front ESP Hopper Cadmium 0.13 mg/l 1.0 mgA 

Back ESP Hopper Arsenic 0.29 mg/l 5.0 mg/l 
Cadmium 0.21 mg/l 1.0 rnfl 
Chromium 0.27 mgll 5.0 mgl 

All of the above are below regulatory levels. In regard to TCLP organic and VOC analyses during 
operations testing all parameters for all five separate sample locations were below detectable limits 
with the exception of 5.0 @kg of toluene found in the back ESP hopper . There is no regulatory 
levels established for toluene. Also, during post-LIFAC testing all TCLP and VOC parameters were 
below detectable levels except again for 30 @kg of methylene chloride in the back ESP hopper and 
12 pg/kg of methylene chloride in the boiler bottom ash. The source of methylene chloride is not 
known at this time. Results of the method blank runs for the TCLP analyses are also in Appendix B 
with the actual analytical results. 

91001-52-B 14 
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APPENDIX A 

PARTICULATE MATTER TEST DATA 

LIFAC NA DEMONSTRATION PROJEn 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT #2 

OPERATIONS AND POST-LIFAC TESTS 
ENVIRONMENTAL MONITORING REPORT 

ICF KAISER ENGINEERS, INC. 
PI’ITSBURGH, PENNSYLVANIA 



TABLE 4-l 

RICHMOND POWER AND LIGHT 
RICHMOND, IN 

WHITEWATER VALLEY GENERATING STATION UNIT #2 

PARTICULATE MATTER TEST DATA: MAY 17. 1994 
WITH RECYCLE 

I!5?ms ni’ ’ 
Power Generation 
Coal Feed Rate 
Heat Input 

Particubte Matter Loadin@ 
Concentration 
Maw Flow Rate 
Mass Emission/Heat Input’ 

Mass Emission/Heat Input’ 

Average Flow Rate 
Dry Standard Flow Rate 
Temperature 
Percent Moisture 
percent 0; 
Percent CO,’ 
,Samolbw Conditbns 
Test Clock Iimes 

Sampling Time 
Sampling Volume 
Isokinetia 

Teat Run TcJt Date 
Units 

I 
s/17/94 

2 
s/17/94 

3’ 
s/17,94 Average 

WV 58 58 58 58 

(lb/lx) 54643 51534 52274 52817 
(MBtuh) 621.1 592.0 600.5 606.7 

@r/W 0.0449 0.0484 

(Ib/hr) 63.32 70.3 1 
(Ib/MBtu) 0.102 0.120 

(Ib/MBtu) 0.092 

240611 
164594 

231 
8.77 
6.6 

13.4 

I@02 
to 1122 

64 
43.4% 

% 

0.097 

0.06CO 
64.02 
0.141 

0.121 

0.05 I1 
72.55 
0.121 

(0.121)’ 
0.103 

(0.103)6 

(a=f-m) 
(&fm) 

WI 
W) 
(%) 
(%I 

249970 246004 245528 
169556 163452 165867 

237 236 235 
8.82 10.82 9.47 

6.3 6.4 6.43 
13.3 13.3 13.33 

(minutes) 

@=O 
(%I 

12‘17 14:12 
to 13:29 m 1.522 

64 64 

45.885 44.956 

101 100 

Notes: ’ Only Unit x2 was opcratiag for testing 
2 Based on measured coal feed rate4 and heating values. 
’ Based on EPA Method 19 (F factor method). 
’ Percent O2 and CO, are collected as grab sample and analyzed with a Orsat gas analyzer 
’ Soot blow during sampling pcricd. 
’ Numbers in parentheses indicate correction for soot blowing. . 

91001-31-A 



TABLE 4-2 

RICHMOND POWER AND LIGHT 
RICHMOND, IN 

WHITEWATER VALLEY GENERATING STATION UNIT #2 

OPACITY MEASUREMENTS: MAY 17,1994 

Test 
Run 

1 
2 
3 

Maximum’ Average2 
Opacity Opacity 

(%I WI 

14 
13 
18 

Notes: ’ Highest 6 minute reading during test run period. 
2 Average of all six minute readings during test run periods. 

1.1 
12 
14 

91001-31-A 
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TABLE 4-l 

RICHMOND POWER AND LIGHT 
RICHMOND, IN 

WHITEWATJZR VALLEY GENERATING STATION UNIT #2 

PARTICULATE MA’ITJZR TEST DATA: AUGUST 16,1994 

Process Conditioos’ 
Power Generation 
Coal Peed Rate 
Hut Input 
Particulate Matter Laadinu 
Concentration 
Mwa Pkw Rate 
Maas Emission/Heat Input’ 

Mass Emission/Heat Inputf 

Duct Conditions 
Average Flow Rate 
Dry Stlndard Flow Rate 
Temperature 
Percent Moisture 
PerGent 0; 
Percent CO,‘ 
$amoline Conditiogg 
Test Clock Ties 

Sampling Tic 
Sampling Volume 
I:okinetica 

Tut Run 
Tat Date 
IJltiu 

1 2’ 3 
E/16/94 8116194 S/16/94 AVSnr8C 

WV 64 64 64 64 
(Ibihr) 571JO 56880 57120 57050 

(h4BtuIhr) 653.2 650.6 656.9 656.2 

(gddscf) 0.0568 0.0661 0.0653 
(lbilr) 93.93 91.31 96.90 

(lb/Met@ 0.144 0.148 0.148 

(lb/MBtu) 0.104 0.122 0.121 

0.0627 
96.07 
0.146 

(o&+6)* 
0.116 

(0.116)* 

(acfm) 324505 29S666 292128 304100 
(drcfm) 193083 171780 173239 179367 

(‘F) 337 340 33s 337 

(5) 8.5 10.3 9.0 9.3 

(5) 5.0 5.1 5.1 5.1 

(5) 13.8 13.8 13.8 13.8 

(minutes) 

WO 
(5) 

1220 14:30 1635 
to 13:38 to lS:48 to 17:49 

64 64 64 
33.536 55.054 53.718 

102 102 99 

Noted: ’ Only unit #2 wu openting for tuting 
’ Based on measured coal feed ratea and heating valuu 
’ Based on EPA M&ad 19 fF factor method). 
’ Rrcsnt 0, and CO, are collected as grab sample and rnalyzed with . Onat gu analyrcr 
’ Swt blow during rumpling period. 
a Numbers in parenthuu indicate correction for soot blowing. 

91001-47-B 



TABLE 4-2 

RICHMOND POWER AND LIGHT 
RICHMOND, IN 

WHITEWATER VALLEY GENERATING STATION UNIT X2 

OPACITY MEASUREMENTS: AUGUST 16,1994 

Test 
Run 

Maximum’ Average’ 
Opacity Opacity 

(%I (%I 

1 9.5 7.9 
2 10 8.2 
3 9.5 7.8 

Notes: 1 Highest 6 minute reading during test run pexiod. 
2 Average of all six minute readings during test run periods. 

91001-47-B 
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APPENDIX B 

ANALYTICAL RESULTS: 
AQUEOUS AND SOLID WASTE SAMPLES 

LIFAC NA DEMONSTRATION PROJECT 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT #2 

OPERATIONS AND POST-LIFAC TESTS 
ENVIRONMENTAL MONITORING REPORT 

ICF RAISER ENGINEERS, INC. 
PITTSBURGH, PENNSYLVANIA 



Xntech Ltd. ,rh&. ,‘I \Ti , 
OneTriangle Drive * Expon.Pennsylvania 15632 . Phone: 1112)733-1161 . Fax: (II?) 327-7743 

June 7, 1994 

Ms. Kathleen D. Canner 
ICF Kaiser Engineers, Inc. 
Four Gateway Center 
Pittsburgh, PA 15222-1207 

w ater/Wa ste Cha 

Antech Ltd. Proiect No. 94-1771. 

Dear Ms. Canner: 

Enclosed are analytical results for the samples submitted by ICF Kaiser 
Engineers, Inc. The samples were received and logged in for analysis on May 18, 
1994. 

Appropriate U.S. Environmental Protection Agency methods were used and are 
indicated accordingly on the data tables. Appropriate quality assurance/quality 
control analyses were performed in accordance with Antech Ltd.'s Statement of 
Qualifications. If you have any questions, please call me. 

Sincerely, 

c:- L..fl L .%f. )+I+ 
Edward W. Kifer, Ph.D. 
Inorganic Chemistry Manager 

EWK:aeb 

Enclosures 

An Amencan WasteServicesCompany 



ANTECH LTD. 
CASE NARRATIVE 

I. GENERAL: 

A: PROJECT NUMBERS: 

ANTECH LTD.: 94-1771 
CLIENT: 91001-002-33 

B: SAMPLR IDENTIFICATIONS: 

ANTECH LTD.: 9405-1533 throueh 9405-1539 
CLIENT: 2. 6A. 3. 4. 5A. 5B. and 6B 

c: SHIPPING/RECEIVING COMMRNl'S: 

II. PREPARATION/ANALYSIS COMMRNTS: 

A: 

B: 

c: 

D: 

PREPARATION: 

NETU: 

None 

ORGANICS: 

1. VOIATILES: 
Total detection limits have been elevated due to matris 
interference. 

2. SWIVOIATILES: 

3. PCBS: 

III. GRNERAL COMURNTS: 

Trailine zeroes and decimal Dlaces auoearine on the data should no< 
be intenxeted as urecision of the analytical urocedure. but rather 
as a result of reuortine format. Please refer to the enclosed TCLE 
Reeulatorv Levels table for auuroxiate reeulatorv levels and 
hazardous waste numbers. 
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Table 4 
TCLP(1) Organic Analyses 

ICF Kaiser Engineers, Inc. 
Antech Ltd. Project No. 94-1771 

Water Characterization; 91001-002-33 
LIFAC 

Pace 1 of 3 
Samule Identification 

9405-1535 9405-1536 
CAS(2) 3 4 

Parameter units 5/17/94 5/ 7/94 

TCLP Volatile Organic Analyses:(8260)(3) 
Benzene 
2-Butanone 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1,2-Dichloroethane 
l,l-Dichloroethene 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 

TCLP Base Neutral Extractables:(8270)(3) 
1,4-Dichlorobenzene 
2,4-Dinitrotoluene 
Hexachlorobutadiene 
Hexachlorobenzene 
Hexachloroethane 
Nitrobenzene 
Pyridine 

TCLP Acid Extractables:(8270)(3) 
Total Cresol (TCLP) 
Pentachloraphenol 
2,4.5-Trichlorophenol 
2,4,6-Trichlorophenol 

71-43-2 
78-93-3 
56-23-5 
108-90-7 
67-66-3 
107-06-2 
75-35-4 
127-18-4 
79-01-6 
75-01-4 

106-46-7 
121-14-2 
87-68-3 
118-74-l 
67-72-l 
98-95-3 
110-86-l 

(4) 
87-86-5 
95-95-4 
88-06-2 

rg/l 
Pg/l 
a/l 
M/l 
rg/l 
rg/l 
KS/l 
Awl 
fG/l 
KS/l 

M/l 
l&l 
M/l 
/45/l 
!-G/l 
H/l 
L%/l 

Plz/l 
rg/l 
KS/l 
iwl 

-30 <SO 
<5000 <5000 
-30 <50 
<lOOO <lOOO 
<500 <500 
<50 <50 
<50 <50 
<50 <50 
<50 <50 
<50 <50 

<500 <500 
<50 <50 
<50 <so 
<lOO <lOO 
<500 <500 
<lOO <lOO 
<500 <500 

<5000 <5000 
<5000 <5000 
<5000 <5000 
<lOO <lOO 

See footnotes at end of table. 



Table 4 
(Continued) 

Parameter 

Paae 2 of 3 
Samule Identification 

9405-1537 9405-1538 
CAS(2) 5A 5B 
Number Units (5/17/94) (5/17/94) 

TCLP Volatile Organic Analyses:(8260)(3) 
Benzene 
2-Butanone 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1.2-Dichloroethane 
l,l-Dichloroethene 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 

TCLP Base Neutral Extractables:(8270)(3) 
1,4-Dichlorobenzene 
2,4-Dinitrotoluene 
Hexachlorobutadiene 
Hexachlorobensene 
Hexachloroethane 
Nitrobensene 
Pyridine 

TCLP Acid Extractables:(8270)(3) 
Total Cresol (TCLP) 
Pentachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

71-43-2 
78-93-3 
56-23-5 
108-90-7 
67-66-3 
107-06-2 
75-35-4 
127-18-4 
79-01-6 
75-01-4 

106-46-7 
121-14-.2 
87-60-3 
118-74-l 
67-72-l 
98-95-3 
110-86-l 

(4) 
87-86-5 
95-95-4 
88-06-2 

M/l 
la/l 
rg/l 
r&v1 
M/l 
rl5/1 
I%/1 
I%/1 
M/l 
M/l 

M/l 
M/l 
ia/1 
Pdl 
M/l 
a/l 
!Jg/l 

I%/1 
KS/l 
M/l 
!Jg/l 

<50 <50 
<5000 <5000 
<50 <50 
<lOOO <lOOO 
<500 <500 
<50 <50 
<so <50 
<50 <50 
<50 <50 
<50 c50 

<so0 <500 
<50 <50 
<50 <50 
<loo <lOO 
<500 <500 
<loo <lOO 
<500 <so0 

<5000 <5000 
<5000 <5000 
<5000 <5000 
<loo <lOO 

See footnotes at end of table. 



Table 4 
(Continued) 

Parameter 

Pace 3 of 3 
Samule Identification 

9405-1541 
9405-1539 Method 

CAS(2) 68 Blank 
Number Units (5/17/94) (5/18/94) 

TCLP Volatile Organic Analyses:(8260)(3) 
Benzene 
2-Butanone 
Carbon tetrachloride 
Chlorobensene 
Chloroform 
1.2-Dichloroethane 
l,l-Dichloroethene 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 

TCLP Base Neutral Extractables:(8270)(3) 
1,4-Dichlorobenzene 
2,4-Dinitrotoluene 
Hexachlorobutadiene 
Hexachlorobenzene 
Hexachloroethane 
Nitrobenzene 
Pyridine 

TCLP Acid Extractables:(8270)(3) 
Total Cresol (TCLP) 
Pentachlorophenol 
2,4,5-Trichlorophenol 
2.4,6-Trichlorophenol 

71-43-2 
78-93-3 
56-23-5 
108-90-7 
67-66-3 
107-06-2 
75-35-4 
127-U-4 
79-01-6 
75-01-4 

106-46-7 
121-14-2 
87-68-3 
118-74-l 
67-72-l 
98-95-3 
110-86-l 

(4) 
87-86-5 
95-95-4 
88-06-2 

fig/l 
Pg/l 
a/l 
rg/l 
Irg/l 
rg/l 
Irg/l 
rg/l 
I%/1 
a/l 

/45/l 
l%/l 
I%/1 
M/l 
M/l 
I%/1 
I%/1 

KS/l 
rkvl 
Kg/l 
w/l 

<50 
<5000 
<50 
<lOOO 
<500 
<50 
<50 
<50 
<50 
<50 

<500 
<50 
<50 
<lOO 
<500 
<loo 
<500 

<5000 
<5000 
<5000 
<lOO 

<50 
<5000 
<50 
<lOOO 
<500 
<50 
<50 
<50 
<50 
<50 

<500 
<50 
<50 
<lOO 
<500 
<lOO 
<500 

<5000 
<5000 
<5000 
<lOO 

(1)TCLP 
(2)CAS 

- Toxicity Characteristic Leaching Procedure. 
- Chemical Abstracts Services. 

(3)U.S. Environmental Protection Agency, 1987, Test Methods for Evaluating Solid Waste. 
SW-846, 3rd ed., Office of Solid Waste and Emergency Response, Washington, DC. 

(4)m-Crew1 108-39-4, o-Cresol 95-48-7, and p-Crew1 106-44-5. 



Table 5 
Volatile Organic Analyses 

Target Compound List/EPA Method 8260(l) 
ICP Eaiser Engineers, Inc. 

Antech Ltd. Project No. 94-1771 
Water Characterization; 91001-002-33 

LIFAC 

Parameter 

Pace 1 of 3 
SamDh Identification 

9405-1535 
GAS(z) 

9405-1536 
3 4 

Number Units (5/17/94) (5/17/94) 

Acetone 67-64-l 
Benzene 71-43-2 
Bromodichloromethane 75-27-4 
Bromoform 75-25-2 
Bromomethane 74-83-g 
2-Butanone (MEIC) 78-93-3 
Carbon disulfide 75-15-o 
Carbon tetrachloride 56-23-5 
Chlorobensene 108-90-7 
Chlorodfbromomethane 124-48-1 
Chloroethane 75-00-3 
Chloromethane 74-87-3 
Chloroform 67-66-3 
l,l-Dichloroethane 75-34-3 
1,2-Dichloroethane 107-06-2 
l,l-Dichloroethene 75-35-4 
cis-1,2-Dichloroethene 156-59-2 
trans-1,2-Dichloroethene 156-60-5 
1,2-Dichloropropane 78-87-5 
cis-1,3-Dfchloropropene 10061-01-5 
trans-1,3-Dichloropropene 10061-02-6 
Ethylbenzene 100-41-4 
2-Hexanone 591-78-6 
Methylene chloride 75-09-2 
h-Methyl-Z-pentanone (MIBK) 108-10-1 
Styrene 100-42-5 
1,1,2.2-Tetrachloroethane 79-34-5 
Tetrachloroethene 127-18-4 
Toluene 108-88-3 
l,l.l-Trichloroethane 71-55-6 
1,1,2-Trichloroethane 79-00-5 
Trichloroethene 79-01-6 
Vinyl chloride 75-01-4 
Xylenes (Total) 1330-20-7 

a/k 
a/k 
Wkg 
rg/k 
Wkg 
rg/k 
r&g 
a/kg 
a/kg 
Wkg 
Wk.s 
Wk 
m/kg 
a/kg 
a/kg 
rg/kg 
Wk 
a/kg 
w% 
Wkg 
fig/kg 
Wkg 
a/kg 
Wk 
&kg 
Wkg 
a/kg 
Wkg 
rg/kg 
e/kg 
e/kg 
Irg/kg 
/Wkg 
&kg 

<500 <500 
<25 <25 
<25 ~25 
<25 <25 
<50 c50 
<50 <50 
c25 <25 
<25 <25 
<25 ~25 
<25 ~25 
c50 <50 
<50 <50 
<25 <25 
<25 <25 
<25 <25 
<25 <25 
<25 <25 
<25 <25 
<25 <25 
<25 <25 
<25 ~25 
<25 <25 
<250 <250 
<25 <25 
<250 <250 
<25 <25 
<25 <25 
<25 <25 
~25 <25 
~25 <25 
<25 <25 
<25 <25 
<50 <50 
<25 <25 

See footnotes at end of table. 



Table 5 
(Continued) 

parameter 
CAS(2) 
Number Units 

Pace 2 of 3 
Sample Identification 

9405-1537 9405-1538 
5A 5B 

(S/17/94) (S/17/94) 

Ace tone 67-64-I 

Benzene 71-43-2 
Bromodichloromethane 75-27-4 

Bromoform 75-25-2 

Bromomethane 74-83-9 

Z-Butanone (MEK) 78-93-j 

Carbon disulfide 75-15-o 

Carbon tetrachloride 56-23-5 
Chlorobenzene 108-90-7 
Chlorodibromomethane 124-48-1 
Chloroethane 75-00-3 
Chloromethane 74-07-3 
Chloroform 67-66-3 
l,l-Dichloroethane 75-34-3 
1,2-Dichloroethane 107-06-2 
l,l-Dichloroethene 75-35-4 
cis-1,2-Dichloroethene 156-59-2 
trans-1,2-Dichloroethene 156-60-S 
1,2-Dichloropropane 78-87-5 
cis-1,3-Dichloropropene 10061-01-5 
trans-1,3-Dichloropropene 10061-02-b 
Ethylbenzene 100-41-4 
2-Hexanone 591-78-b 
Methylene chloride 75-09-2 
4-Methyl-2-pentanone (MIBK) 108-10-1 
S tyrene 100-42-S 
1,1,2.2-Tetrachloroethane 79-34-S 
Tetrachloroethene 127-18-4 
Toluene 108-88-3 
l,l.l-Trichloroethane 71-55-b 
1,1.2-Trichloroethane 79-00-5 
Trichloroethene 79-01-b 
Vinyl chloride 75-01-4 
Xylenes (Total) 1330-20-7 

<so0 Cl00 
<25 <54 
<25 <5.0 
<25 <5.0 
<50 <lo 
<so <lo 
<25 <5.0 
~25 <5.0 
~25 <5.0 
<25 <5.0 
<50 <lo 
<50 <lo 
<25 <5.0 
<25 <5.0 
<25 <5.0 
<25 <5.0 
<25 <5.0 
<25 <5.0 
<25 <5.0 
<25 <5.0 
<25 <5.0 
<25 c5.0 
<250 <so 
<25 <5.0 
<250 <so 
<25 <5.0 
c25 <5.0 
~25 <5.0 
<25 5.0 
<25 <5.0 
<25 <5.0 

/s/kg . <25 <5.0 
fig/kg <so <lO 
&kg <25 c5.0 

See footnotes at end of table. 



Table 5 
(Continued) 

Parameter 
CAS(2) 
Number Units 

Pace 3 of 3 
Samole Identification 

9405-1541 
9405-1539 Method 

bB Blank 
(5/17/94) (S/16/94) 

Acetone 67-64-l 
Benzene 71-43-2 
Bromodichloromethane 75-27-4 

Bromoform 75-25-2 

Bromomethane 74-83-g 
2-Butanone (MEK) 70-93-3 
Carbon disulfide 75-15-o 
Carbon tetrachloride 56-23-5 
Chlorobenzene 108-90-7 
Chlorodibromomethane 124-48-l 
Chloroethane 75-00-3 
Chloromethane 74-87-3 

Chloroform 67-66-3 
l,l-Dichloroethane 75-34-3 
1,2-Dichloroethane 107-06-2 
l,l-Dichloroethene 75-35-4 
cis-1,2-Dichloroethene 156-59-2 
trans-1,2-Dichloroethene 156-60-S 
1,2-Dichloropropane 78-87-S 
cis-1,3-Dichloropropene 10061-01-5 
trans-1,3-Dichloropropene 10061-02-b 
Ethylbenzene 100-41-4 
2-Hexanone 591-78-b 
Methylena chloride 75-09-2 
4-Methyl-Z-pentanone (MIBK) 108-10-l 
S tyrene 100-42-S 
1,1,2,2-Tetrachloroethane 79-34-5 
Tetrachloroethene 127-18-4 
Toluene 108-88-3 
l,l,l-Trichloroethane 71-55-b 
1,1,2-Trichloroethane 79-00-5 
Trichloroethene 79-01-b 
Vinyl chloride 75-01-4 
Xylenes (Total) 1330-20-7 

<so0 

<25 
<25 
<25 
<so 
<so 

<25 
<25 

~25 
<25 
<so 
<so 
<25 
~25 
~25 
<25 
~25 
<“Y 
<2j 

~25 
C25 
<25 
<250 
<25 
<250 
<25 

<25 
~25 
<25 
~25 
<25 
<25 
<50 
<25 

<lOO 
<5.0 
<5.0 
<5.0 

<lO 
<lo 
<5.0 
<5.0 

<5.0 
<5.0 

<lO 
<lO 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<so 
<5.0 
<50 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<lo 
<5.0 

(1)U.S. Environmental Protection Agency, 1987, Test Methods for Evaluating Solid Waste, 
SW-646, 3rd ed., Office of Solid Waste and Emergency Response, Washington, DC. 

(2)CAS - Chemical Abstracts Services. 



Toxicity Characteristic Leaching Procedure (TCU) 
Regulatory Levels 

Conta&ant 
Regulatory USEPA Hazardous 

Level (me/l) Waste Number 

Arsenic 5.0 
Barium 100.0 
Cadmium 1.0 
Chromium 5.0 
Lead 5.0 
Mercury 0.2 
Selenium 1;o 
Silver 5.0 
Endrin 0.02 
Lindane 0.4 
Methoxychlor 10.0 
Toxaphene 0.5 
2,4-D 10.0 
2,4,5-TP (silvex) 1.0 
Benzene 0.5 
Carbon Tetrachloride 0.5 
Chlordane 0.03 
Chlorobenzene 100.0 
Chloroform 6.0 
o-Cresol 200.0 
m-Cresol 200.0 
p-Cresol 200.0 
Cresol 200.0 
l,h-Dichlorobenzene 7.5 
1.2-Dichloroethane 0.5 
l,l-Dichloroethene 0.7 
2.4-Dinitrotoluene 0.13 
Heptachlor (and its epoxide) 0.006 
Hexachlorobenzene 0.13 
Hexachlorobutadiene 0.5 
Hexachloroethane 3.0 
2-Butanone 200.0 
Nftrobenzene 2.0 
Pentachlorophenol 100.0 
Pyridine 5.0 
Tetrachloroethene 0.7 
Trichloroethene 0.5 
2,4,5-Trichlorophenol 400.0 
2,4,6-Trichlorophenol 2.0 
Vinyl Chloride 0.2 

DO04 
DO05 
DO06 
DO07 
DO08 
DO09 
DO10 
DO11 
DO12 
DO13 
DO14 
DO15 
DO16 
DO17 
DO18 
DO19 
DO20 
DO21 
DO22 
DO23 
DO24 
DO25 
DO26 
DO27 
DO28 
DO29 
DO30 
DO31 
DO32 
DO33 
DO34 
DO35 
DO36 
DO37 
DO38 
DO39 
DO40 
DO41 
DO42 
DO43 

Rev. 3/93 



Antech Lui. 
One Triangle Drive . Export. Pennsylvania 15632 * Phone: (412) 733.1161 . Fax: (Jl2)327-7793 

August 26, 1994 
‘b ,Qh 

(5” $0 
%’ 

Ms. Kathleen D. Canner 
ICF Kaiser Engineers, Inc. 
Four Gateway Center 
Pittsburgh, PA 15222-1207 

Waste Characterization: 91001-002-33 
m 

Antech Ltd. Proiect No. 94-3117 

Dear Ms. Canner: 

Enclosed are analytical results for samples submitted by CNG Transmission 
Corporation. Samples were received on August 18, 1994 and logged in for analysis 
on August 19, 1994. 

Appropriate U.S. Environmental Protection Agency methods were used and are 
indicated accordingly on the data tables. Appropriate quality assurance/quality 
control analyses were performed in accordance with Antech Ltd.'s Statement of 
Qualifications. If you have any questions, please call me. 

Q 
rely, 

/JJJ-A%< * &L 
Randal T. Hill 
Organic Chemistry Manager 

RTH:ljk 

Enclosures 

An American Waste Services Company 



ANTECH LTD. 
CASE NARRATIVE 

I. GENERAL: 

A: PROJECT NUMBERS: 

ANTECH LTD.: 94-3117 
CLIENT: 91001-002-33 

B: SAMPLE IDENTIFICATIONS: 

ANTECH LTD.: 9408-1869 throueh 9408-1872 
CLIENT: 3 Economizer Ash. 5A ESP Ash (7&E). 5B ESP Ash (5&6), 

and 6B Bottom Ash 

c: SHIPPING/RECEIVING COMMENTS: 

II. PREPARATION/ANALYSIS COMMENTS: 

A: 

B: 

c: 

D: 

PREPARATION: 

GENERAL CHMISTRY: 

NRTALS : 

ORGANICS: 

‘1. VOLATILES: 

NOll.5 

2. SMIVOIATILES: 

NOtI. 

III. GENRRAI. COHUENTS: 

Trailine zeroes and decimal ulaces aumarine on the data should not 
be intermeted as mecision of the analytical mocedure. but rather 
as a result of remrtine format. Please refer to the enclosed TCLP 
Reeulatorv Levels table for amrwriate remlatorv levels and 
hazardous waste numbers. 











Antech Ltd. 
One Triangle Drive . Export.Penns~lvania 15632 . Phone: f41?)733-1161 . Fax: (412)327-7793 

August 26, 1994 

:A ,!qJ 
F?;,3D 

Ms. Kathleen D. Canner 
ICF Kaiser Engineers, Inc. 
Four Gateway Center 
Pittsburgh, PA 15222-1207 

Water Characterization: #91001-002-33 
Antech Ltd. Prolect No. 94-3120 

Dear Ms. Canner: 

Enclosed are analytical results for samples submitted by ICF Kaiser Engineers, 
Inc. Samples were received on August 18, 1994 and logged in for analysis on 
August 19. 1994. 

Appropriate U.S. Environmental Protection Agency methods were used and are 
indicated accordingly on the data table. Appropriate quality assurance/quality 
control analyses were performed in accordance with Antech Ltd.'s Statement of 
Qualifications. If you have any questions, please call me. 

QLi!!k!ik 
Organic Chemistry Manager 

Enclosures 



ARTECR LTD. 
CASE NARRATIVE 

I. GENERAL: 

A: PROJECT NDRBERS: 

ANTECH LTD.: 94-3120 
CLIENT: #VlOOl-002-33 

B: SAMFLE IDENTIFICATIONS: 

ANTECH LTD.: 94-1882 
CLIENT: Z Feedwater and 6A Bottom Ash 

c: SHIPPING/RECEIVING CORRERTS: 

A reauest for analvsis was not received. 

II. PRRFARATION/ANALYSIS CORHENTS: 

A: 

B: 

c: 

D: 

PREPARATION: 

None 

GENXRAL GREUISTRY: 

ORGARICS: 

1. PCXS: 
None 

III. GENERAL coM¶Ewrs: 

Trailine zeroes and decimal olaces aonearine on the data should not 
be interoreted as urecision of the analytical nrocedure. but rather 
as a result of renortine format. 
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APPENDIX C 

PRODUCTION INFORMATION - OPERATIONS TESTS 

LIFAC NA DEMONSTRATION PROJECT 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT #2 

OPERATIONS AND POST-LIFAC TESTS 
ENVIRONMENTAL MONITORING REPORT 

ICF KAISER ENGINEERS, INC. 
PITI-SBURGH, PENNSYLVANIA 
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APPENDIX D 

PRODUCTION INFORMATION - POST-LIFAC TESTS 

LIFAC NA DEMONSTRATION PROJECT 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT #2 

OPERATIONS AND POST-LIFAC TESTS 
ENVIRONMENTAL MONITORING REPORT 

ICF KAISER ENGINEERS, INC. 
PITTSBURGH, PENNSYLVANIA 
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APPENDIX E 

RP&L’S MONTHLY NPDES MONITORING REPORTS 

LIFAC NA DEMONSTRATION PROJECT 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT #2 

OPERATIONS AND POST-LIFAC TESTS 
ENVIRONMENTAL MONITORING REPORT 

ICF KAISER ENGINEERS, INC. 
PI’ITSBURGH, PENNSYLVANIA 
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APPENDIX F 

COAL ANALYSIS 

LIFAC NA DEMONSTRATION PROJECT 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT #2 

OPERATIONS AND POST-LIFAC TESTS 
ENVIRONMENTAL MONITORING REPORT 

ICF RAISER ENGINEERS, INC. 
PITTSBURGH, PENNSYLVANIA 



3 NO, 73658 

:3te Recd. 05/18/94 

te Sampled 05/17/94 

lamDIed By CLIENT 

1538 N. CULLEN 'AVENUE 
EVANSVILLE. IN 47715 

I: 

ICF KAISER ENGINEERING 
4 GATEWAY CENTER 
PITTSBURGH, PA 15222-1207 
ATTN I MR. JIM HERVOL 

;AMPLE IDENTIFICATION 

COAL SAMPLE FROM STA. #1 

DATE REPORTED: 06/02/94 

‘r M01S1”E “b Ash “5 “olatlle “6 Fixw Carbon B.T.U./LB. ‘& Sulfur 

As Ret d. 
l-+.66 a.ao 3A. 55 43.75 11368 2.24 

JiY Bass 
----- 9 7, A0 ~31 50 : 6.7 13167 .2.59 

im YOUR PROTECTION THIS DOCUMENT w.3 
3EEN PRINTED ON CONTROLLED PPlPER STCJCK. 

NOT VALID IF ALTERED 



13656 
1, Non 

05/18/94 
.a,e ueca 

SL STFlNDFlRD LFI6O!WT~IESs,INc. 

05/17/94 
ie Samoled 

1530 1. CULLEW AVENUE 
EVANSVILLE. IN 47715 

CLIENT . . 
mole0 By 

SAMPLE ID. 
COAL SAUPLE FROH STA. #1 

2F KAISER ENGINEERING 
b GATEWAY CENTER 
'TTTSBURGH. PA 15222-1207 
WN: MR. JIH HERVOL DATE REPORTED: @b/02/94 

ULTIHATE ANALYSIS OF COAL 
_____-__--__-__--___----- 
ASH 
HYDROGEN 
CARBON 
NITROGEN 
SULFUR 
OXYGEN 

t DRY BASIS 
---_-______ 

9.32 
5.11 

74.32 
1.53 
2.59 
7.13 

: :. 

im “CUR PROTECTION THIS OOCUMENT HAS 
aEEN PRINTED ON CONiROLLED PAPER STOCKY 

VOT ‘VALID IF ALTERED 

AZ*/” /iisf Resmxtfully Suamma. 



0. NC2 
13659 

:ate Ret d. 
05/18/94 

.!e Samoled 
05/17/94 

. Wled By CLIENT 

ICF KAISER ENGINEERING 
4 GATEWAY CENTER 
PITTSBURGH, PA 15222-1207 
ATTN, HR. JIM HERVOL 

STRNDRRD LR6ORf4TORIES,INC. 
1530.N. CULLEN AVENUE 
EVANSVILLE. IN 47715 

,. 

COAL SAMPLE FROM STA. #2 

DATE REPORTED: 06/02/94 

‘1 MOI*t”re >‘a Ash “0 “Olatlle Db Fixes Carbon BTU/LB. “‘a SUlflx 

Zs Aec d. 
13.70 8 7.2 34.71 43.37 11343 2.15 

Dry sass ., :. : . 
----- 9.53 40 72 50 15 13143 2.49 

Method 

‘cm YOUR PROTECTION THlS DOCUMENT HAS 
BEEN PRINTED ON tONTROLLED P&PER STOCK 

NOT “AL!0 IF *uEERm 



73659 

05/16/94 SL STANDFIRD LfWRRTORIES,INC. 

05/17/94 1530 N. CULLEN AVENUE 
J EVANSVILLE. IN 47715 

CLIENT 

SAMPLE ID: 
COAL SAHPLE FROM STA. t2 

KSER ENGINEERING 
HAY CENTER 

URGH. PA 15222-1207 
MR. JIH HERVOL DATE REPORTED, 06/02/94 

ULTIMATE ANALYSIS OP COAL % DRY BASIS 
_-_____-_____-___________ ___________ 
ASH 9.53 
HYDROGEN 5.06 
CARSON 74.17 
NITROGEN 1.43 
SULPUR 2.49 
OXYGEN 7.32 

-. 

YOUR PROTECTlON THlS DOCUMENT HAS 
iPAiNTED Oil CONTROLLED PAPER STCCK 

NOT “Am IF A‘TERED 

, 

RRETT A. STOf-!K 



.ill NO ‘3660 

me Ret c. as/la/94 

3ate smmea 05/17/94 

Sampea EY CLIENT 

SL STRNDRRD LA8ORFlTORIES.INC. 
1530 N. CULLEN AVENUE 
EVANSVILLE. IN 47715 

ICF KAISER ENGINEERING 
4 GATEWAY CENTER 
PITTSBURGH, PA 15222-1207 
ATTN: HR. JIM HERVOL 

SAMPLE IDENTIFICATION ’ 

COAL SAMPLE FRO14 STA. #3 

DATE REPORTED: 06/02/94 

21 Moisture % Ash ‘5 “olatlle ‘5 Fixed Carson BTU/LB. 0’. Su,fur 

As uec 0. 
17 79 8 11 7A 72 A7 7R , ,677 ‘) 0, 

. 
Dry Easts : , 

----- 9 A, Aa 7-Y cib.32 17261 7. AG 

M-A-Free 
1 Afi7A 

‘,3P ‘OUR PRCITECTION THIS DotUMENT HAS 
3EE”1 PRINTED ON CONTROLLED PAPER STOCK 

! 
w3T “AUD IF .uTERED 

1 



73660 

05/18/94 
Sk STRNDQRD LFI6C#?RTORIES,INC. 

05/17/94 
Dale sampiea 

1538 N. CULLPN AVENUE 
EVANSVILLE. IN 47715 

CLIENT 
SamDIed By 

SAMPLE ID: 
COAL SAMPLE PROM STA. #3 

ICP KAISER ENGINEERING 
4 GATEWAY CENTER 
PITTSBURGH, PA 15222-1207 
ATIN: HR. JIH HERVOL DATE REPORTED: 06/02/94 

ULTIMATE ANALYSIS OF COAL 
--_------------_---_----- 
ASH 
HYDROGEN 
CARBON 
NITROGEN 
SULPUR 
OXYGEN 

Z DRY BASIS 
_----__--__ 

9.41 
5.03 

74.67 
1.52 
2.40 
1.57 

#i 

FOR YOUR PROTEiTlON THIS OOCUMENT H.4S 
BEEN PRINTED ON CONTROUED PAPER STOCK 

*1m VALID IF AITERErJ 



iat). NO 
73661 

Sate Ret 0. 
05/18/94 

Date Samoiea 
65/17/94 

Sampled Ey CLIENT 

ICF KAISER ENGINEERING 
4 GATEWAY CENTER 
PITTSBURGH. PA 15222-1207 
ATTN x HR. JIM HERVOL 

n STRNDARD LR6OfMTORIES,INC. 
1530 N. CULLEN AVENUE 
EVANSVILLE. IN 47715 

COMPOSITE OF STA. #1.2.&3 

CHLORINE - e0.012 DRY COAL BASIS 
FLUORINE = 43.6 UGlG DRY COAL BASIS 
ARSENIC - 7.84 UG/G DRY COAL BASIS 

DATE REPORTED: 06/10/94 

‘b Mol.st”re 0’0 Ash “0 vo!atlle 96 Fixed Carbon B.T.U./LB. ?% stmr 

As Rec’d. 13.46 8.27 xxxx xxxx 11487 2.12 
Dry ems -m--w '9.56 xxxx xxxx 13274 2.45 
M-A-Free 14677 

FREE SWELLING INDEX : XXXX 

ASH FUSION TEMPERATURES (DEG F) REDUCING OXIDIZING 
INITIAL 2080 2495 
SOFTENING 2200 2515 
HEMISPHERICAL 2305 2540 
FINAL 2375 2570 

RARDGROVE GRINDABILITY INDEX : 50 

Re.,.,:s"o~,:.2 2iz5+.... 
NOTE: XXXX INDICATES ANALYSIS WAS NOT PERFORHED 

I FOR "0.m PROTECTlON THlS DOCUMENT HAS 
, BEEN PRINTEO ON CONTROLLED PAPER STOCKY Ll,?T ISA, I" IE Al TCQE" ----- ----.- 



73661 
a0 No, 

05/18/94 
Dale Rec’d 

es/17194 
We Sampled 

CLIEIIT 
Sampled By 

SL STRNDRRD LABoRAK>RIES,INC. 

1530 N. CULLEI AVEIUB 
IWMSVILLE. Ill 47715 

SAMPLE ID: 

COHPOSIT6 Or STA. #1.2.&3 
ICF XAISER EUGIEllRIliG 
4 GATEWAY CMTER 
PITTSBURGH, PA 15222-1207 
ATTI I Wt. JIM IiERVOL 

DATE RllPORTEDr 06/19/94 

MXYERAL ANALYSIS O? AS8 8 IGIITED BASIS 
----------------------- ---------__---- 
SILICOI DIOXIDB (8102) 39.48 
ALIMIMUX'I OXID (151203) 24.. 31,. 
TITABIlJl4 DIOXID6 (TIO2) 0r99 
CALCIUHOXXDE (CAO) 3-m 
POTASSIUH OXIDE (K20) 1.7.. 
HAGEESXUH OXID (NGO) e; 59 
SODIUM OXIDE (PAZO) 6.45 
PROSPFIOuUs PEIToxIu~ (PZOS) 8.42, 
IBRRIC OXIDE (FE203) 26.38 
SULPUFt TRIOXID6 (803) 2.66 
URDBTBRMINED 8.08 

: 2 

.':~ 

BASE/ACID RATIOS 0.4962. 
LB8 OI ASWIILLION BTU. 7.20 
SLAG VISCOSITY: 2310 DBG P. T258 POISE 
FOULING IIID6X: 0.2252 TYPES lf6DILIM 
SLAGGIIG IMDEXt 1.2157 TYP6r HBDIDH 
SILICA VALUE: 56.8384 
% ALXALI AS mA20r B. 1516 

FOR YOUR PROTECIION THlS CGCUMENT H&s 
BEEN PRINTED ON CONTROLLEO PAPER STOCK. 

MIT W”D IF ALTERED. 

Resoecnully Submitted. L23zJfzM 



78152 

08/18/94 
9ate Rex '3 

-------- 
Date sameea 

CLIENT 
Sampled By 

SiL STRNDRRD MBORFITORIES.INC. 
1530 N. CULLEN AVENUE 
EVANSVILLE. IN 47715 

ICF KAISER ENGINEERING 
4 GATEWAY CENTER 
PITTSBURGH, PA 15222-1207 
ATTN t MR. JIM HERVOL 

SAMPLE IDENTlFlCATlON 

ST #l 
STACK TEST 1 
08/16/94 

DATE REPORTED: 09/08/94 

"6 Moisture %ASh % volatile 91 Fixed Carbon BTU/LB. % sunur 

As Rec’d. 1x01 ft.91 35.75 42.27 11429 2.29 

h!iBaSlS ----- 10.25 41.12 48.63 13147 2.64 

M-A-Free 14648 

=m “CUR PPOTECT!ON TH!S COCUMENT Hb.S 
BEEN PRlNTED ON CONTROLLEO PAPER STOCK, 

Res~ec”u,ty Submtted. 



AD. NO. 71(1r;? 

3,ate Ret d LWXl~** 

3ate SamDIed -- 

Samolea BY PI.TPuq 

SL STf4NDRRD llWWTORIES,INC. 

1538 1. CULLRI AMIUE 
EVARSVILLR. II 47715 

SAMRE ID: 

ICT KAISER ERGIBEERIPG 
4 GATEWAY CEIT6R 
PITTSBURGH. PA 15222-1587 

_ ATT18 HR. JIJf H6RVOL 

ST *1 
STACK T6ST tl 
08/ 16/94 

DATS REPORTRDt 09/M/94 

IlLTlMAT6 AMRLYSIS OF COAL %~ DRY RASIS 
---_----------------- .--w- --------- 
As6 10.25 
6TDROG66 ..:_ ..,~.5.17 
CARBOI 73.21 
IIT6oG6m l.67 
SDLIUR 2.64 
OKTG66 7.06 

‘3A YOUR PROTEinON THIS CCCUMEM ws 
BEEN PRINTED ON COMOUED PAFER STOCK. 

/ *iOT i4uo IF 4LTERED I 



78153 
.2D~ ,NO 

0a/la/94 
aate Ret 0. 

____-__- 
!Me Samolea 

CLIENT 
SamDied By 

ICF KAISER ENGINEERING 
4 GATEWAY CENTER 
PITTSBURGH. PA 15222-1207 
ATTN: HR. JIM HERVOL 

SL STFlNDFlRD LFlBORFITORIES.INC. 
1530 N. CULLEN AVENUE 
EVANSVILLE, IN 47715 

ST t2 
STACK TEST t2 
08/16/94 

DATE REPORTED: 09/08/94 

As Rec’d. 

“‘0 t”!olSture %A& % volatile % Fixed Carbon B.T.U./LB. % sunur 

x3.28 a.34 35.66 42.72 ii578 2.36 

cry EMSIS _---_ 9.61 41.12 49.27 13352 2.12 

M-A-Free 14772 

Method 

FOR YOUR PRoOTEtTION THlS cKx”MENT HAS 
/ BEEFl PRlNTED ON CONTROLLED PAPER STCCK. ----- ____.. 



78153 
LlD. NO 

cm/la/94 
3ate Ret 0 

------ 
Date Samma 

CLIENT 
samwea By 

ICP KAISER BYGIHEERIPG 
4 GATEWAY CEPTHR 
PITTSBURGH. PA 15222-1587 
ATTM I Mt. JIH WRVOL 

SL STRNDRRD lRWWTORIESs.INC. 

1530 1. CULLEH AVRRUE 
BVMSVILLS. II 47715 

SAMPLE ‘DST 112 

STACK TEST t2 
88/16/94 

DATE REPORTED: 09/m/94 

ULTIXATE AULYSIS OT 
_------------------- 
ASH 
RYDRDGRR 
CMBOI 
IITRDGEI 
BUWUR 
OKYGEH 

COAL % DRY SAS18 
.-m-e. ----------- 

9.61 
5.14 

73.74 
1.65 
2.72 
7.14 

iOR YOUR PROTEtllON THIS c0c”MEN-r HK3 
BEEN PRINTED ON CONTRcnLED PAPER STOCK. 

NOT VALID IF ALTERED~ 
Pespecnully Submitted. 

DOOll . e-o-h”- 



78154 
A0 *NO 

0a/la/94 
3ae Ret 0. 

_ _ - - - - - - 
3ate samom 

CLIENT 
SamDIed Bv 

a STFlNDFlRD LIXORFlTORIES,INC. 
1530 N. CULLEN AVENUE 
EVANSVILLE. IN 47715 

ICF KAISER ENGINEERING 
4 GATEWAY CENTER 
PITTSBURGH, PA 15222-1207 
ATTNI HR. JIM HERVOL 

SAMPLE IDENTIFICATION 

ST #3 
STACK TEST #3 
08/16/94 

DATE REPORTED: 09/08/94 

A2 Rec’d. 

% MolSf”re %ASh “0 v*t,fe % Fixed Carom BTU., LB. I’0 Suifur 

13.01 a.61 36.33 42.05 11500 2.36 

Dry Basis -e--m 9.90 41.76 48.34 13220 2.72 

M-A-Free 1 dC,l 

Mefhod 
- 

-,3ic ,WR PPOTii?:ON THE DOCUMENT HAS I 

I 3EEP1 PWNTED ON CCNTROLLED PAPER STOCK. -- - ___-- 
Re~m3fully Submeted. 



AD. NO, 78154 

3ate Ret c 08/18/94 

3ate Samma 
em.-___ 

SamDlea By CLIEWT 

IC? KAISER EIIGIIIESRIMG 
4 GATEWAY CERT6R 
PITTSBURGH, PA 15222-1587 
ATfH i MR. JIM ESRVOL 

SL STRNDMD lMORRT~IES.INC. 

15363 1. CuLLElI AVEIUS 
EVAm3VILLE. IP 47715 

sAM=E ID 

ST t3 
STACK TEST #3 
@S/16/94 

mm REPOPTnOI 09/w/94 

ULTIHATE AIALYSIS Or COAL t DRY BASIS 
-----------------___---- ----------- 
ASH 9.90 
EYoRoGEm 5.14 
CARBON 73.42 
BIYROGEM. 1.65 
SllLPun 2.72 
OKYGXH 7.17 

I iOR YOUR PROTECllON THlS cxx”MENl H&s 
SEEN PRINTED ON tONTROLLED PAPER STCCK. 

ll,TT ,/b, /n IE b,Tcocn 

f?wp3cHully Submitted. 



APPENDIX G 

PARTICULATE MA’ITER ANALYTICAL DATA, 
FIELD DATA SHEETS 

AND EQUIPMENT CALIBRATION DATA - OPERATIONS TESTS 

LIFAC NA DEMONSTRATlON PROJECT 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT #2 

OPERATIONS AND POST-LIFAC TESTS 
ENVIRONMENTAL MONITORING REPORT 

ICF KAISER ENGINEERS, INC. 
PITISBURGH, PENNSYLVANIA 



MOSTARDI-PLATT 
ASSOCIATES, INC. 

ProjecllProject Number: fl/hntDhd poti& 4 il& /qua7 

De.: 5 2.0. 9f/ 
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THREE ONEZSION PROBE TEST OAT* SHEET 

Pmlciw 0.a: -’ 

- -. ~/ 
i Salllpltng !-h%aUon: opznmr: _ 

11 

^sll 
,i !;” 1 

/.ra5- 

-3’ 

Pmbe Number: 

LA Check: PIT-,Sl: I _ ‘H:O 
: i x,0 

pk., : Ii< (1 

Poll-a”: I -/ ‘H.0 
2 J .H;O -2 5, 

3 3 _ ‘H,O 1 -H;O 4 ‘H.0 4 
_ 

-/‘HP + /, 7’ 

spmn back pur#c* bewccn vmpiinp pixntr: L yes _ m) I 

~“1”““. / ;;; i ;;. I PLP, I P.-P, I rnPfvn I YAWS I DEVUTlON I I PTTC”’ I RI I R,> II E 

_~~ 2 1.3 -O.dl 21 r 
,_ ..- ’ 1.01 I 2-q 18 I I I 

I 27u I n I I 

-y --L+._!s.- -- 
i; . J 

--L..- _.___ ~-.-.~ 
j y,, , 

I 

Fnrm No ,037 ,Rev -12 92, 1 i‘, --.,, MosIIwmIIt AsYXlPlel. I”.: 



CALJBRATJON PROCEDURES 

PlTOT TUBES 

The pitot tubes used during this teat program are fabricated according to the specification 
described and illustrated in the f&k of FsReeulations. Title 40, Part 60, Appendix A, 
Methods 1 through 5 as published in the &&&&g&g, Volume 42, No. 160; hereafter 
referred to by the appropriate method number. The pitot tubes comply with the alignment 
specifications in Method 2, Section 4; and the pitot tube assemblies are in compliance with 
specifications in the same section. 

Pitot tube assemblies are calibrated in accordance with Method 2, Section 4, against a standard 
hemispherical pitot utilising a wind tunnel meeting the specification in Method 2, Section 4.1.2. 

NOZZLES 

The nozzles are measured according to Method 5, Section 5.1. 

TEMPERATURE SENSING DEVICES 

The potentiometer and thermocouples are calibrated against a mercury thermometer in a 
calibration well. Alternatively, readings are checked utilizing a NBS traceable millivolt source. 

DRY GAS METERS 

The test meters are calibrated according to Method 5, Section 5.3 and “Procedures for 
Calibrating and Using Dry Gas Volume Meters as Calibration Standards” by P.R. Westhn and 
R.T. Shigeham, March 10, 19%. 

ANALYTICAL BALANCE 

The accuracy of the analytical balance is checked with Class S, Stainless Steel Type 303 weights 
manufactured by F. Hopken and Son, Jersey City, New Jersey. 

Form NO. IO56 p-4. I/941 %kuadi-Ru2 AIQYmn. inc. 
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STACX EMPEtiX’E SENSCR CtiIBRATION DATA FOP&~ 

3ate 4ae\93 Thermccouple Number k-10 

Ambient teaperarure 66 eF Baromcuic pressure J9.3q in. Eg 

Ca.Eoraror Pt. ticyfi Referent:: mercury-in-glass 
4 

other 

Reference Source’ 
point number’ (SPecilY) 

Reference Thermocouple 
thermometer potentiometer. 

:I 
Temperature 

tempenhre. “F tempel-;lture, “F ,difference!‘-$5 ~ 

( 151 / 
Q/s 1 ,j I -too I a03 I 0.455 : 
J.W I " I a@ I a53 I OM3 ~1 
6,@ 1 L 1 3m I 303 I 0.395 
-7.20~ 1 

1 
I 2.9 I 353 I 0.370 

//*-?a I c 
/;.L?'# ( i Y 
/(/J/3 .I m 
I<./78 I f! 
/7.523 

1 
e 

I 5-5~ I 553 I o.2q3 ,i 

I@ I 0.3n ii I 6oy 
I LSD I 6% 
i w I 30~ 

/ 0460 !I 
0 354 

1 c?@ / ‘30Y 0.313 ~ 

zz.zs/ 1 I lam I lOOh 

2sc.M I / j/d0 

I IW 

1 \\tpi 1 0.156 1 

I \a+ O-241 

- Every (50°F) for each reference point. 
:TFe of caCoration system used. 

(:ef tern?, “F - 460) - (test thermom temp, ‘F + 460) 1oo -cl 5% 
rei temp, ‘F - 460 I 
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MOSTARDI-PLATT ASSOCIATES. INC. ._._ ..- ._ . . . .I ,. ~. 
ErwiruwnaXal Consultant3 

Analytlcd B&me Calibration Form 

Identifkation; T&al Model W-l, Serial No. 168491 
Ckssificatiun of standard weights: Class S calibrated 514/94 

Note: Each weight must be within 0.5 mg of the mass obtained after calibration on 5/4i94 to 
continue analysis. 

TP-?I p. WV 



APPENDIX H 

PARTICULATE MATTER ANALYTICAL DATA, 
FIELD DATA SHEETS 

AND EQUIPMENT CALIBRATION DATA - POST-LIFAC TESTS 

LIFAC NA DEMONSTRATION PROJECT 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT 442 

OPERATIONS AND POST-LIFAC TESTS 
ENVIRONMENTAL MONITORING REPORT 

ICF KAISER ENGINEERS, INC. 
PI’ITSBURGH, PENNSYLVANIA 



MOSTARDI-PLATT 
ASSOCIATES, INC. 

5-F ,YM)c-< 

Pro;ecf/Pro;ect Nunher: &‘@lo*b ~Ji.uwe~ J?3OS 

Dale: j -,3- 94 Analyst: GLL -&I r/b i LC c. 4rJKf 
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CALIBRATION PROCEDURES 

PITOT TUBES 

The pitot tubes used during this test program are fabricated according to the specification 
described and illustrated in the Code of Fm Title 40, Part 60, Appendix A, 
Methods 1 through 5 as published in the wReeister, ‘Volume 42, No. 160; hereafter 
referred to by the appropriate method number. The pitot tubes comply with the alignment 
specifications in Method 2, Section 4; and the pitot tube assemblies are in compliance with 
specifications in the same section. 

Pitot tube assemblies are calibrated in accordance with Method 2, Section 4, against a standard 
hemispherical pitot utilizing a wind tunnel meeting the specification in Method 2, Section 4.1.2. 

NOZZLES 

The nozzles are measured according to Method 5, Section 5.1. 

TEMPERATURE SENSING DEVICES 

The potentiometer and thermocouples are calibrated against a mercury thermometer in a 
calibration well. Alternatively, readings are checked utilizing a NBS traceable millivolt source. 

DRY GAS METERS 

The test meters are calibrated according to Method 5, Section 5.3 and “Procedures for 
Calibrating and Using Dry Gas Volume Meters aS Calibration Standards” by P.R. Westlin and 
R.T. Shigehara, March 10, 1978. 

ANALYTICAL BALANCE 

The accuracy of the analytical balance is checked with Class S, Stainless Steel Type 303 weights 
manufactured by F. Hopken and Son, Jersey City, New Jersey. 

Form No. 10% ram. 1,941 
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---ii- e-e- 7:--- -7: ‘~.,.~I’.?J..T-cN a,qyJ$ 

Calijrazion ?iL3: Y&e: t;>e ii$ size (OD) ,B !D zc.Tjer 5-/ - 

Type S ?itot tz.be I3 ntier 17 Cp(std) = 0, 45 

Calibration: date / -iv- YL performed by 08, R? 

. A-Sloe Calijirat~x 

APstd’ 1 AP,, 
--(i2. ) (in.) 
,1, 0 .1., 0 c.?w 

a DEV.b 
i I 

i&- 
I I 

170 I 
k-i3 

1 ,F3% I o.OO= 
0, Y3C I I Q-W0 I 0.0 
n.Ll7-c I Oci?% I A.F/O I 0.0 
/, G\ 3. a7 

1 ‘Z.>C 
0 939 

I &Y, 
I o.oo/ 

a.37 I O-00) / / I 
I I I 

I I I 

Average 

B-Side Crlibraticn 

o-w0 I 

APstd' A?,, 
(in-) (inn. ) cPw 

a DEV.b 
a,0 320 

I I50 I ,3bPz Y3Y 
(0. L-7 f I fy=ja ‘0. s33 I “2, 0. 

3Y 
&v 

I I. 90 I 073Y 0.0 
I 3. K3 I 0833 I O-a31 

3.c.o I 523c I Q-T?336 I 0-00-L 

Average 
I 0.%3y 

"C P(S) = 

bDEv = c P(S) - zPa (must be <O.Ol) 

CPU4 - Sp(B) = (must be 50.01). 
97 



TYPE S 2--0T 'p'JBE --- - INSPECTION CATA FORM 

Pitot tube assembly level? J :J e 5 no 

Pitot tube openings damaged? yes (explain below) '/ no 

a1 = 0 o (<loo), lx2 = I o (<loo) 

El = I o (<50), 92 = 8 o (<5O) 

Y = 0 0, 

z = A sin y = 

w = A sin 8 = 

e = 7: 0 
d I A=,qc:’ (in.) 

0 (in.); (co.125 in.) 

(in.); (<0.03125 in.) 0 
- ~- 

PA = ,'I S I (in.), PB = .' c: (in.), Dt = 250 (in.) 

Comments: Ghr\l~ess deeI ,- i-)2+.- :. dr~-I IS" 

---_- A- 0.8b 

-- 

Calibration reqhred? ye= 

A * o.23q 
n0 

PITOT TUBE i: _ 17 DATE / - ,2 7 - ,'-, >,- : L _ : T-K 



STACX i3l?E?,~~uE SENSOR C.ILZR.KWTION DAiA FORM 

2a:r.z ,!---- i& 8y~ ~xmcco~~ie Numbe: lZ is’ 

Ambient :emF:acxe ,Fsqo, ” 3aromc%c pressur: zZci,/S j2. S-:1 

Caiibraror / fTc6, Reie::nc:: mexxy-in-giass 

other 

I 

Reference Thermocouple :i 
Relerence Source’ thermometer potentiometers 

point numbe!’ (specify) tenpenture. ‘F temaenture. “F 
Temperature ii 
difference.‘. % ,I 

11 /. G / f ! lOV i /OZ.~ I 657 ;I 
2.M I k / iso 

-,/2/Y / y 1 zoo 
/ /52 I 1322 :i 
/ %a ) ,455 ~j 

/ 47LJ I g I LW I .z5s I JOY ;I 
/, &m-- I 1 I I j+ j;3& I IS26 ;’ I 7.2”s 1,: 
/ g;/L/ i I z 

I 3-w ) ,499 :/ 
I Gfo-3 I ;349 

’ j.LJs ) 4’<0 I 4-3 I ,330 
1 

10 5L \, &- I 9* ISrn I 
/ 

,3i3 ‘I 
/ i(,-m- Ir 
I /z.22$ I! 

! ssf I ,396 !I 
I A-05 I ,472 ii 

I/ F/J/3 12 I 6<D I fcc.5 ! ,‘fso i( -. 
! 4.r’/ i/ 11 /x:/73 lb ( 7PD 1705 I 

5 isIR j2m pm3 I ,758/ 
IS.83 I ( 31f3 I WY- I /zw i 
zz.zsl 1 1 i’O’zm I /oos I ,3@ i 
z’/. 6/f 1 ,‘!@D I /IO:5 I i32/ I 
Z~.9?4 1 i7m I /205 I *30/ I 

* Every (50°F) for each reference point. 
:Type of calibration system used. 

(ref tern?, “F * 460) - (test thermom temp, ‘F + 460) 1oo S1.5S 
rei temp. “F + 460 99 1 
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MOSTARDI-PLATT ASSOCIATES, INC. 
E,zvtrcnmenral Consultants 

Analytical Balance Calibration Form 

Identification: Tot-M Model M-i, Set-24 No. 168491 
Classification of standard weights: Class S calibrated 11/6/92 

Note: Each weight must be within 0.5 mg of the mass obtained after calibntion on l-k%&2 
to continue analysis. ///J/93 


